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SENSOR APPARATUS SYSTEMS, DEVICES
AND METHODS
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TECHNICAL FIELD

[0005] The present invention relates to sensor systems,
devices, and methods, and more particularly to systems,
devices, and methods for sensors, sensor apparatus, and
sensor apparatus systems.

BACKGROUND ART

[0006] In many applications, the temperature of a media,
whether a solid, liquid or gas, is determined. One method is
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introducing a temperature sensor apparatus or probe to the
medium being measured. For accuracy, close proximity of
the sensor to the subject media is desired. However, this
method may lead to contamination of the sensor apparatus
and/or the fluid. Additional problems with harsh media or
problems with the accuracy of the device used exist.
[0007] The concentration of a known compound in a
media, whether fluid or otherwise, can be determined
through measuring the conductivity of the fluid. Determin-
ing the conductivity of a material can also provide useful
information such as the composition or presence of a par-
ticular compound in a material or irregularities in the
conductive material between conductivity sensing probes.
The presence, absence or variation of conductivity can also
be a useful determinant of anomalies in a system.

[0008] There is a need for an apparatus that can both sense
the temperature and the conductivity of a fluid or other
media. There is a desire for a combination temperature and
conductivity sensor that avoid contamination with the sub-
ject media and is compact. Also, there is a desire for an
accurate temperature sensing device.

[0009] Additionally, there is a need for an accurate mea-
surement apparatus to measure the temperature, conductiv-
ity, and/or other condition of a subject media while avoiding
contamination between with the measurement apparatus and
the subject media. There is also a need for an accurate
measurement apparatus that can measure the temperature,
conductivity, and/or other condition of a subject media
where such subject media is contained in and/or flowing
through a disposable component such that part or all of the
sensor apparatus can be reused and need not be disposed of
along with the disposable component.

SUMMARY OF THE INVENTION

[0010] In accordance with one aspect of the invention
there is provided a sensor apparatus system for determining
one or more properties of a subject fluid in a cassette, the
system comprising a probe housing; a thermal sensor in said
probe housing having a sensing end and a connector end; a
probe tip thermally coupled to said sensing end of the
thermal sensor and attached to said probe housing, the probe
tip adapted for thermal coupling with an inner surface of a
well installed in a cassette; and at least two leads connected
to said connector end of said thermal sensor, whereby
thermal energy is transferred from said well to said thermal
sensor and whereby temperature information is conveyed
through said leads. In various alternative embodiments, the
sensing probe may further include a third lead attached to
one of the probe housing, the thermal sensor, and the probe
tip for permitting conductivity sensing. Alternatively, the
sensing probe may further include a conductivity sensor
attached to one of the probe housing, the thermal sensor, and
the probe tip for permitting conductivity sensing; and a third
lead attached to the conductivity sensor for transmitting
conductivity information. A urethane resin may be included
between said probe tip and said probe housing. The probe tip
may include a flange for mating with the housing.

[0011] In various alternative embodiments of the sensor
apparatus system described above, thermal epoxy may be
included between said thermal sensor and said probe tip. The
probe tip may be copper, steel, or a metal including at least
one of silver, copper, steel, and stainless steel. In various
embodiments, the housing may be plastic or metal. The
housing may include a flange disposed about said probe



